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KNEE JOINTASSEMBLY 

FIELD OF THE INVENTION 

The present invention relates generally to agricultural 
implements and vehicles and, more Specifically, to adjust 
able tread axle assemblies with knee joints for Such imple 
ments and vehicles. 

BACKGROUND OF THE INVENTION 

Adjustable tread axle assemblies are used in many agri 
cultural devices for Setting wheel spacing to accommodate a 
particular row Spacing, implement configuration or the like. 
For example, in Some harvesters and Self-propelled field 
Sprayers, a long casting includes a knee joint at one end 
which Supports a kingpin assembly. The opposite end of the 
casting is slidably received within a tube fixed to the Sprayer 
frame. One problem with Such an assembly is the high cost 
for machining the long casting. Also, machining a full 
casting may be limited because of the machine bed size and 
travel or machining center requirements for the process. 
Many knee joints have to be welded so that steel rather than 
a less expensive ductile iron must be used. Additional 
machining is required to provide pads on the casting which 
contact Shims necessary to reduce looseness between the 
casting and the receiving tube. Often, the left-hand and 
right-hand assemblies have to be separately manufactured 
with few if any common parts, adding to the expense and the 
number of parts required. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
an improved knee joint assembly. It is a further object to 
provide Such an assembly which overcomes most or all of 
the aforementioned problems. 

It is another object of the present invention to provide an 
improved knee joint assembly which is leSS expensive than 
at least most previously available assemblies. It is a further 
object to provide Such an assembly which facilitates use of 
one or more common components for most or all of the axle 
assemblies on an implement or vehicle. 

It is a further object of the present invention to provide an 
improved knee joint assembly which does not require a 
welded casting and which reduces machining requirements 
and lowerS manufacturing costs. It is another object to 
provide Such an assembly which obviates machined pads to 
run against Shims. 
A knee joint assembly includes a relatively short knee 

casting with an apertured end of generally rectangular croSS 
Section which is inserted in a mating Steel knee tube. The 
apertures in the casting end align with beveled apertures in 
the Side walls of the knee tube. Steel pins of length approxi 
mately equal to the Spacing of the Side walls are pressed into 
the casting through the beveled apertures. Groove welds 
then secure the steel pins to the knee tube. The beveled 
apertures and pin Surfaces cooperate to form a strong, 
reliable J-weld which is recessed from the inner Surfaces of 
the Side walls. The casting is concave in the outward 
direction adjacent the casting apertures for accommodating 
knee tube concavity and providing clearance for any weld 
flash on the inside of the tube. A reliable and tight load path 
is provided from the knee casting to the Steel tube through 
the pins via the preSS fit into the casting and the groove weld 
between the tube and pins. 

Since the casting is relatively Small and does not have to 
be welded, it can be manufactured from inexpensive ductile 
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2 
iron and easily machined as necessary. The same Steel tube 
can be used for most or all of the assemblies on a machine, 
even if different Spindle Structures are utilized, So that parts 
requirements and manufacturing costs are reduced. The 
relatively simple pin and preSS fit construction reduces 
assembly time. The Steel tube facilitates use of tread adjust 
Shims while eliminating the need for machined pads to run 
against the Shims. 

These and other objects, features and advantages of the 
present invention will become apparent upon reading the 
following detailed description in View of the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a knee joint assembly, with 
one of the connecting pins removed prior to welding to 
better show the pin and aperture Structure. 

FIG. 2 is a top view of the assembly of FIG. 1. 
FIG. 3 is a front view of the assembly of FIG. 1. 
FIG. 4 is an end view of the knee tube assembly of FIG. 

1 looking outwardly in the direction of the knee element. 
FIG. 5 is a perspective view of a knee joint assembly, for 

the side of a vehicle opposite that shown for FIG. 1 and with 
a single Spindle Support Structure. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 1, a knee joint assembly 10 is 
shown which includes a knee element 12 received within the 
outer end of a knee tube 14. The inner end of the knee tube 
14 is slidingly received within a support tube 18 (see FIG. 
2) connected to the frame of a vehicle or implement to 
facilitate tread adjustments. 
The knee element 12 is shown as a unitary casting made 

from ductile iron or similar material. The element includes 
an inwardly directed Support end 22 and a downwardly 
directed Spindle mount area 24 for Supporting a dual Spindle 
cushion wheel assembly (not shown). Other types of 
mounts, Such as a conventional Single Spindle mount area 
24a (FIG. 5), may also be used with a variety of different 
wheel assemblies. Mounting bosses 26 are cast into a 
transition area between the Support end 22 and the Spindle 
mount area 24 for Supporting Steering assembly elements 
(not shown) or other additional hardware. 
The knee tube 14 is of hollow rectangular construction 

(FIG. 4), and the casting Support end 22 has a generally 
complimentary shape for receipt within the Outer end of the 
knee tube. The tube 14 is made from steel or similar 
weldable material. AS Shown, the Support end 22 is also 
hollow with opposed side walls 32 and 34 joined by upper 
and lower walls 36 and 38. The side walls 32 and 34 have 
concave areas 32c and 34c adjacent inner walls of the 
corresponding side walls 42 and 44 of the knee tube 14. The 
knee tube side walls 42 and 44 are connected by top and 
bottom walls 46 and 48. The symmetry of the knee tube 14 
facilitates use on either Side of a vehicle or implement. For 
example, the knee tube 14 of FIG. 1 is utilized on one side 
of the vehicle with the side wall 42 facing a first direction 
(towards the viewer), and in FIG. 5 the tube 14 is utilized on 
the opposite side of the vehicle with the opposite side wall 
44 facing the first direction. 
The knee tube 14 includes an inner end 14a slidably 

received by the Support tube 18 connected to the frame of the 
vehicle or implement and an outer end 14b which receives 
the Support end 22 of the knee element 12. The walls 42 and 
44 of the outer end 14b are apertured at 52 and 54, 



US 6,851,886 B2 
3 

respectively. Corresponding knee element apertures 62 and 
64 with inwardly directed bosses formed in the concave 
areas of the Support end side walls 32 and 34 align with the 
apertures 52 and 54. First and second friction fit pins 70 and 
72 made of steel or similar weldable material and having 
Slightly tapered ends are driven into the knee apertureS 62 
and 64 through the apertures 52 and 54. The ends of the pins 
70 and 72 project slightly outwardly of the tube side walls 
42 and 44. 

Connecting structure, shown as groove welds 82 and 84 
in the drawing figures, Secure the ends of the pins to the side 
walls 42 and 44. The apertures 52 and 54 are beveled and 
cooperate with the tapers on the end of the pins 70 and 72 
to define a strong, reliable J-Weld partially recessed from the 
inner Surfaces of the side walls 42 and 44. The concave areas 
32c and 34c accommodate any concavity of the side walls 42 
and 44 and provide clearance for flash from the welds 82 and 
84 that may be present on the insides of the walls. A reliable 
and tight load path is provided between the knee element 12 
and the tube 14 through the press fit connection of the pins 
70 and 72 into the element 12 and through the strong groove 
welds 82 and 84 between the tube walls and the pin ends. 

Tread adjust shims 90 are mounted on one or more of the 
walls of the innermost end of the tube 14 to provide contact 
Surface Structure between the innermost end and the Support 
tube 18. The shims 90 reduce looseness between the tubes 
and facilitate telescoping of the tubes relative to each other 
during wheel tread adjustments. 

Having described the preferred embodiment, it will 
become apparent that various modifications can be made 
without departing from the Scope of the invention as defined 
in the accompanying claims. 
What is claimed is: 
1. A knee joint assembly including a casting having a 

Support end and a connecting end of generally rectangular 
croSS Section with at least one casting aperture passing 
through opposed sides of the casting connecting end, a knee 
tube having an apertured end of generally rectangular croSS 
Section matingly receiving the connecting end, the Support 
end of the casting including a wheel assembly Support 
angled with respect to the connecting end, the apertured end 
including opposed side walls with tube apertures aligning 
with the casting aperture as the knee tube receives the 
connecting end, a metal pin extending through the tube 
apertures and preSS fitted into the casting aperture, and a 
Weld connecting the metal pin with the knee tube, wherein 
a tight load path is provided between the wheel assembly 
Support and the knee tube through the Weld and preSS fit 
connection between the metal pin and the casting. 

2. The assembly as set forth in claim 1 wherein the pin is 
cylindrical, the tube apertures include beveled portions, and 
the Weld comprises a groove weld located in the beveled 
portions, and wherein the opposed sides of the casting 
include recessed areas providing clearance between the 
groove weld and the opposed sides. 

3. The assembly as set forth in claim 1 further comprising 
a Second casting aperture and a Second tube aperture, and a 
Second pin Securing the casting to the knee tube. 

4. A knee joint assembly including a casting having a 
Support end and a connecting end with at least one casting 
aperture, a knee tube having an apertured end matingly 
receiving the connecting end, the apertured end including a 
tube aperture aligning with the casting aperture, a metal pin 
extending through the tube aperture and preSS fitted into the 
casting aperture, a weld connecting the metal pin with the 
knee tube, and wherein the connecting end includes an 
inwardly concave side wall defining a recessed area adjacent 
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4 
the casting aperture for providing clearance between the 
casting and the knee tube in an area adjacent the Weld. 

5. A knee joint assembly including a casting having a 
Support end and a connecting end with offset casting 
apertures, a knee tube having tube apertures and receiving 
the connecting end, the tube apertures aligning with the 
casting apertures, pin Structure extending through the tube 
apertures and the casting apertures, and connection Structure 
Securing the pin Structure to the knee tube, wherein the pin 
Structure comprises a metal pin, the connection Structure 
comprises a weld between the metal pin Structure and the 
knee tube, and wherein the connecting end includes Side 
walls concave inwardly adjacent the Weld and the casting 
apertures extend though the Side walls. 

6. The assembly as set forth in claim 5 wherein the pin 
Structure is press fitted into the casting aperture. 

7. The assembly as set forth in claim 5 wherein the knee 
tube includes an Outer end and an inner end, and further 
comprising a Support tube telescopingly receiving the inner 
end, wherein the tube apertures are located in the outer end. 

8. The assembly as set forth in claim 5 wherein the knee 
tube comprises a Steel tube and the casting comprises a 
ductile iron casting, the ductile iron casting being devoid of 
welding. 

9. A knee joint assembly including a Support tube, a knee 
joint having a wheel Support and a connecting end, the 
connecting end received by the Support tube and including 
at least one knee joint aperture, pin Structure received by the 
knee joint aperture and having a friction fit within the knee 
joint aperture, and connection Structure Securing the pin 
Structure to the Support tube, wherein the connecting end of 
the knee joint includes a concave wall adjacent the connec 
tion structure. 

10. The assembly as set forth in claim 9 wherein the 
Support tube includes opposed Side wall areas with 
apertures, and wherein the pin Structure extends through the 
apertures. 

11. The assembly as set forth in claim 10 wherein con 
nection Structure comprises welds connecting the pin Struc 
ture to the Side wall areas, the concave wall providing 
clearance between the welds and the connecting end. 

12. The assembly as set forth in claim 9 wherein the 
Support tube includes a hollow tubular member of generally 
rectangular croSS Section, and wherein the connecting end 
has a complimentary croSS Section for receipt within the 
hollow tubular member. 

13. A knee joint assembly including a Support tube, a knee 
joint having a wheel Support and a connecting end, the 
connecting end received by the Support tube and including 
at least one knee joint aperture, pin Structure received by the 
knee joint aperture and having a friction fit within the knee 
joint aperture, and connection Structure Securing the pin 
Structure to the Support tube, wherein the Support tube 
includes a hollow tubular member of generally rectangular 
croSS Section, wherein the connecting end has a complimen 
tary cross section for receipt within the hollow tubular 
member; and wherein the connecting end of the knee joint 
includes a concave wall adjacent the connection Structure. 

14. The assembly as set forth in claim 13 wherein the knee 
joint comprises a knee joint casting and the connection 
Structure includes a weld Securing the pin Structure to the 
Support tube. 

15. The assembly as set forth in claim 14 wherein the knee 
joint casting is fabricated from ductile iron and is Substan 
tially devoid of welds, and the Support tube comprises a Steel 
tube of generally rectangular croSS Section. 

16. A knee joint assembly including a Support tube, a knee 
joint having a wheel Support and a connecting end, the 
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connecting end received by the Support tube and including 
at least one knee joint aperture, pin Structure received by the 
knee joint aperture and having a friction fit within the knee 
joint aperture, connection Structure Securing the pin Struc 
ture to the Support tube, wherein the knee joint comprises a 
knee joint casting and the connection Structure includes a 
Weld Securing the pin Structure to the Support tube, and 
wherein the knee joint casting includes a concave portion 
adjacent the weld. 

6 
17. The assembly as set forth in claim 16 wherein the 

Support tube is slidably received by a complimentary frame 
tube for Supporting the knee joint outwardly of the frame 
tube. 

18. The assembly as set forth in claim 17 including shim 
Structure Supported between the Support tube and the frame 
tube. 


